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1)K Responsive to communication(s) filed on 04 March 2005 , 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamaguchi, US 5,134,452 in view of Burr, US 6,093,951 and Kizilialli, US 5,821,147. 

Yamaguchi teaches a method for fabricating a semiconductor device having a 
MIS transistor comprising the steps of: 

• preparing an epitaxial semiconductor substrate (as shown in Fig. 10B) with a 
multi-layer structure having an epitaxial region formed by epitaxial growing silicon 
22 on a silicon substrate 1 in column 8, lines 5 - 22; 

• forming a gate electrode 5 above said epitaxial region with a gate insulating film 
4 sandwiched therebetween with reference to Fig. 8; and 

• forming a diffusion layer 3 of said MIS transistor in said epitaxial region, by 
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using a dopant ion, wherein said diffusion layer is formed shallower than said 

epitaxial region with reference to Fig. 9. 

Yamaguchi fails to teach diffusion layer formed by using a indium ion at a 
dose of 5 X 10^^ cm'^ or more. 

Burr teaches fomriing a FET device in which diffusion layers are fomned by using 
In dopant having relatively small diffusion coefficient thereby forming pockets having 
steep concentration profile for the benefit of forming low threshold devices having a 
retrograde pocket region in column 14, lines 35 - 41 . 

Kiziljalli teaches that In ion is implanted at a dose of 5 x 10^^ cm'^ or more in 
column 1 , lines 55 - 58 for the benefit of providing superior short channel behavior due 
to lower diffusion coefficient that minimizes diffusion of ion during thennal treatment in 
column 2, lines 5-11. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Yamaguchi and form the diffusion layers by indium ion at 
a dose of 5 x 10^^ cm'^ or more for the benefit of fomriing low threshold devices having a 
retrograde pocket region as taught by Burr in column 12, lines 27 - 59 and also for the 
benefit of providing superior short channel behavior due to lower diffusion coefficient 
that minimizes diffusion of ion during thermal treatment as taught by Kizilialli in column 
2, lines 5 -11. 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamaguchi. US 5.134.452 in view of Burr. US 6.093,951 and Kizilialli, US 5,821,147 as 
applied to claim 1 above, and further in view of Koyama, US 5,177.569. 
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Burr and Kizilialli teach implanting In ion as was discussed previously in rejecting 
claim 1. 

Burr and Kizilialli fail to teach epitaxial region having <1 10> - oriented zone axis. 

Koyama teaches the advantages of dopant implantations in single crystal (110) 
plane orientation in between column 6, line 63 and column 7, line 24. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to form the diffusion layer in Burr's device with In and replace the 
substrate having <1 10> - oriented zone axis so that the epitaxial layer is formed with 
<1 10> - oriented zone axis since the transistor characteristics will be further enhanced 
as taught by Koyama in addition to being enhanced by using heavy weight dopant In. 
5. Claims 4-6 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamaguchi, US 5,134,452 in view of Burr, US 6,093,951 and Kizilialli as applied to 
claim 1, and further in view of Aral, US 5,972,783. 

Regarding claims 4 and 14 Yamaguchi fails to teach the step of the forming the 
diffusion layer as pocket diffusion layer and form the said pocket diffusion layers on both 
sides of the gate by implanting a first dopant of a first conductivity type corresponding to 
said dopant ion into said epitaxial region with the gate electrode used as a mask; and 
forming an extension diffusion layer by implanting a second dopant of a second 
conductivity type into said epitaxial region to have shallower junction than said pocket 
diffusion layer with said gate electrode used as a mask. 

Burr teaches the step of the forming the diffusion layer as pocket diffusion layer 
and form the said pocket diffusion layers on both sides of the gate by implanting a first 
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dopant of a first conductivity type corresponding to said dopant ion into said epitaxial 
region; and fonning an extension diffusion layer by implanting a second dopant of a 
second conductivity type into said epitaxial region to have shallower junction than said 
pocket diffusion layer with references to Figs 5G - 51 in descriptions under column 14. 
Burr uses extra mask in addition to using gate electrode as a mask. 

Kizilialli, however, uses gate electrode as a mask for implantation as shown in 
Figs 1 , 3 and 4. 

Arai teaches a method of fabricating a semiconductor device where he fonns the 
pocket diffusion layer on both sides of the gate using it as a mask and the extension 
diffusion layer using the gate as a mask for the benefit of providing an improved 
punchthrough breakdown voltage in column 21, linesi - 3. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Yamaguchi in view of Burr and Kizilialli to provide forming 
the pocket diffusion layer and the extension diffusion layer for the benefit of providing an 
improved punchthrough breakdown voltage as taught by Arai in column 21, linesi - 3. 

Regarding claim 5, Burr teaches forming the forming a channel diffusion layer by 
implanting a third dopant of the first conductivity type into said epitaxial region before 
fonning the gate electrode with reference to Fig. 5B in column 13, lines 12-20. 

Regarding claim 6, Burr teaches second dopant as Sb ion in column 14, lines 42 

-40. 
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6. Claims 1,4-6 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bulucca, US 6,559,804 in view of Burr, US 6,093,951; Kizilialli, US 
5,821,147 and Yamaguchi, US 6.134.452. 

Regarding claim 1 , Bulucca teaches a method for fabricating a semiconductor 
device having a transistor comprising the steps of: 

• preparing an epitaxial semiconductor substrate with a multi-layer structure having 
an epitaxial region 50p formed by epitaxial growing silicon on a silicon substrate 
200 (see Fig. 16 a) in column 34, lines 26 - 40; 

• forming a gate electrode 68 above said epitaxial region with a gate Insulating film 
66 sandwiched therebetween (see Fig. 9a and 13a); and 

• forming a diffusion layer 60M, 60E and 1 00 of said transistor in said epitaxial 
region (see Fig. 9a and 13a), by using In as a dopant ion (column 4, lines 46 - 
52) wherein said diffusion layer is formed shallower than said epitaxial region 
(see Fig. 9a and 1 3a). 

Bulucca fails to disclose forming all diffusion regions; using indium Ion at a 
dose of 5x10^^ cm'^ or more and the transistor device is a MIS transistor. 

Burr teaches forming a FET device in which diffusion layers are fomried by using 
dopant ion In or Sb of relatively large mass numbers and having relatively small 
diffusion coefficient thereby forming pockets having steep concentration profile for the 
benefit of fomriing low threshold devices having a retrograde pocket region in column 
12, lines 27-59. 
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Kizilialli teaches that In ion is implanted at a dose of 5 x 10^^ cm"^ or more in 
column 1 , lines 55 - 58 for the benefit of providing superior short channel behavior due 
to lower diffusion coefficient that minimizes diffusion of ion during thermal treatment in 
column 2, lines 5- 11. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Bulucca and form the diffusion layers by indium ion at a 
dose of 5 X 10^^ cm'^ or more for the benefit of forming low threshold devices having a 
retrograde pocket region as taught by Burr in column 12, lines 27 - 59 and also for the 
benefit of providing superior short channel behavior due to lower diffusion coefficient 
that minimizes diffusion of ion during thermal treatment as taught by Kizilialli in column 
2, lines 5- 11. 

Yamaguchi teaches that MOSFET and MISFET are similar devices with an oxide 
film as an insulator (see column 1, lines 12 - 20). Bulucca teaches using oxide as a 
gate insulator with respect to Fig. 17 and therefore, Bulucca's device is also a MISFET 
device. 

Regarding claims 4-6, Bulucca in view of Burr teaches limitations of these 
claims with respect to Figs. 9A and 13A. 

Regarding claim 14, Bulucca teaches forming pocket diffusion layer 60E on both 
sides of the gate electrode 68 with respect to Figs. 9A and 13A. 
7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bulucca, 
US 6,559,804 in view of Burr, US 6,093,951; Kizilialli, US 5,821,147 and Yamaguchi, 
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US 5,134,452 as applied to claim 1 above, and further in view of Koyama, US 
5,177,569. 

Bulucca in view of Burr, Kizilialli and Yamaguchi fails to teach epitaxial region 
having <1 1 0> - oriented zone axis. 

Koyama teaches the advantages of dopant implantations in single crystal (110) 
plane orientation in between column 6, line 63 and column 7, line 24. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to form the diffusion layer in Burr's device with In and replace the 
substrate having <1 10> - oriented zone axis so that the epitaxial layer is formed with 
<1 10> - oriented zone axis since the transistor characteristics will be further enhanced 
as taught by Koyama in addition to being enhanced by using heavy weight dopant In. 

Response to Arguments 
8. Applicant's arguments filed March 4, 2005 have been fully considered but they 
are not persuasive. The first part of the Applicant's argument (3'^^ paragraph, page 9) 
deals with the fact that Yamaguchi discloses a solid phase epitaxial layer instead of the 
Applicant's epitaxial growing silicon. The claim limitation cites "epitaxial growing 
silicon". The claim does not cite how the silicon was made such as vapor phase or 
liquid phase or for that matter, the solid phase. Since, the claim does not actually cite 
the method, the Examiner considers the epitaxial silicon as any epitaxial silicon, no 
matter how it was made. Therefore, Applicant's argument regarding disqualifying 
Yamaguchi as not being a valid reference is not found to be persuasive. 

Regarding the Applicant's other argument with respect to the indium implantation 
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dose, Kizilialli. US 5,821 ,147 was used for the current Office Action that shows the 
implant dose cited in claim 1 . Additionally, the Examiner reminds the Applicant, that 
Burr's dose, although sufficient for the boron dopant, may need to be increased to 
higher level for In, since, the diffusion coefficient of In is smaller than that of B and will 
therefore require higher dose to get the appropriate dopant concentration for Burr's 
device. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action, in the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarl<ar whose telephone number is 571 272 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William B. Baumeister can be reached on 571 272 1722. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

1 1 . Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Asok K. Sarkar 
April 22. 2005 



Primary Examiner 



